Methodology
The literature review is based on the inclusion of research journal papers, books, white papers and consulting reports, dealing with the concept of HR Analytics and specifically with factors that seem to have an impact on the successful use of HR Analytics in organizations. The review was conducted using academic databases accessed through EBSCOhost and Google Scholar using the keywords HR Analytics, Human Resource Analytics, People Analytics, Talent Analytics, and Workforce Analytics. A total of 39 articles were added to the literature review, which were -with two exceptions -all published between the years 2004-2017. It is notable, that 33 out of the 39 articles were published from 2010 on, along with the publicity of Google's HR Analytics project Oxygen and the publication of the article Competing on Talent Analytics by Thomas Davenport. Although 22 of the 39 referenced articles were published in management research journals, the research revealed that there are many more consulting reports, white papers and blogs dealing with the concept HR Analytics. Hence, the topic under review does not seem to be of great importance for the management researchers. This results in a predominance of non-empirical articles. The majority of the referenced articles in this literature review are of non-quantitative empirical nature, only four articles involve testing of theoretically derived hypotheses.
The analysis of the articles revealed five main directions of moderating factors in regards to HR Analytics. For better transparency, they have been given the following names in this literature review: (1) identify problems, (2) data infrastructure, (3) information technology, (4) analytical skills, (5) enterprise approach. In order to ensure a better understanding of the topic under review, the literature review also covers the background of HR Analytics and elaborates the development and theoretical assumptions of a more data-driven approach to decision-making in HR. This is followed by an elaboration of existing definitions of HR Analytics. Further, case studies are illustrated in order to show how widespread the practice of HR Analytics in organizations already is. Finally, the major findings of the topic under review are discussed and summarized. Table 1 . summarizes the details of the most important articles referenced in the literature review in regards to the topics covered.
Background of HR Analytics
The term human resource management (HRM) comprises the traditional core activities such as resource staffing, planning, performance appraisal, training and development, compensation, labor relations, and safety and health. Besides these activities, HRM includes aligning these HR activities, managing organizational change and culture, and organizational design activities as part of its strategic role (Schuler -Jackson, 2005) . The role of HRM evolved greatly since the 1980s and has changed from the role of an administrator of mandatory HR practices to a more strategic role by acting as a strategic business partner (Ulrich -Dulebohn, 2015) . The evolution of HRM has mainly been affected by the development of new technologies, which have changed the different HR processes and the way the work is managed and done in organizations (Stone et al., 2015) . This overall development of HRM has had a significant impact on the practice and the overall focus of HRM. When looking back in the administrative role of HRM, its main objective was to make HR practices more cost-effective. However, since HRM takes over a strategic role the objective is more related to generating value for the overall organizational business, for instance by improving customer satisfaction through enhanced employee engagement (Ulrich -Dulebohn, 2015) .
The term strategic human resource management signals the belief that effective HRM has a positive impact on business effectiveness (Jackson et al., 2014) . The stra- Pape, T. (2016) Data-driven approach to HRM to improve decision-making process HR Analytics as a decision process based on data analyses Data collection Ulrich and Dulebohn (2015) Development of HR from an administrative to a strategic role HR should be connected to the broader organizational business context Rasmussen and Ulrich (2015) Data-driven approach to HRM to improve decision-making process HR Analytics is a fad Business understanding of HR managers Levenson, A. (2013) tegic role of HRM is based on the assumption that it links HRM to the organizational business environment and thus helps organizations to achieve objectives related to the strategic business and profitability (Schuler, 2013; Walsh et al., 2010) . The development of strategic HRM is closely connected to the broader concept of strategic management, which has been affected by the global trend that business decisions should consider the external environment (Jackson et al., 2014) . In line with this reasoning, Ulrich and Dulebohn (2015) propose that HRM should not only be linked to the narrow organizational business, but also be connected to various stakeholders and the broader business context of the organization. Hence, in addition to the employees, HRM needs to understand the customer behavior and business processes. This broader perspective constitutes the basis for the decision-making process and enables the HR function to create greater value by aligning its objectives and activities to the environment the organization is operating in (Levenson, 2013) . The major evolution HRM has made over time, along with the technological development, greatly impacts the measurement and decision-making processes of HRM. Similarly, many scholars argue that data processing, measuring and analyzing as the basis for decision-making process in HRM constitute the key factors in the development of HRM to a strategic partner (Lawler et al., 2004; Walsh, 2010) . However, although this development is well-recognized, uncertainty is associated with the business impact of HRM, as a gap of respective research results is still existing in the literature (Boudreau -Ramstad, 2007; Walsh, 2010; Jackson et al., 2014) . Indeed, compared to other functions like finance and marketing, HR is lacking proper analytical tools and metrics for the decision-making process and is thus left behind in producing strategic value (Lawler et al., 2004) . A data-driven approach to HRM is perceived as a possible way to address this problem, enabling decisions based on evidence instead of intuition or personal experience (Lawler et al., 2004; Rasmussen -Ulrich, 2015; Pape, 2016) . However, when examining the literature more closely it has to be noted that concepts surrounding the notion of evidence-based decision-making in HRM are still not fully established.
The idea of measuring data in HR is not new and developed almost simultaneously with the changing role of HRM. Metrics on measuring cost, quantity and time of workforce already emerged in the 1970s. In the 1980s, these metrics began to include benchmarking, which allowed organizations to compare their results with other organizations (Fitz-enz, 2010) . Later on in the 1990s balanced scorecards and strategy maps were developed to include operational targets and strategic goals of the organizations. Typically, the HR balanced scorecards included HR outcomes and processes, alignment between the processes and the business strategy, and KPIs measuring the effectiveness of the HR outcomes and processes (Douthitt -Mondore, 2014) . HR metrics are usually divided into four types, including effectiveness metrics, efficiency metrics, and impact or outcome metrics (Lawler et al., 2004; Boudreau -Ramstad, 2007) . Boudreau and Ramstad (2007) claim that HRM has mainly been engaged in measuring the efficiency of the HR function itself, instead of providing measurements indicating the value it generates for the overall business. Although the focus is still strongly on HRM itself, measurements have already shifted from activities towards the outcomes, along with the development of strategic HRM. In order to deliver more strategic value, HR will need to be able to show correlations between its activities and business outcomes (Ulrich -Dulebohn, 2015) .
Definition of HR Analytics
The process of applying big data in HR has been given different names, including HR Analytics, People Analytics, Talent Analytics, and Workforce Analytics. Just as with the name, no uniform definition of HR Analytics exists (Marler -Boudreau, 2017) . A first definition approach distinguishes HR Analytics from HR metrics and states that it represents statistical and experimental techniques that are used to demonstrate the effect of HR activities on the performance of a company (Lawler et al., 2004) . Later on, the definitions of HR Analytics become more generally and describe it as a process that either focuses on analysis or on decision-making. According to Harris et al. (2011) , HR Analytics consists of six different types of analytical processes for analyzing HR data. Falletta (2014) defines HR Analytics in terms of 18 HR practices. Her research shows that employee surveys are predominant, followed by talent profiling and HR metrics. Mondore et al. (2011) take a more strategic approach and define HR Analytics as demonstrating that people have a direct impact on the business performance.
Bassi (2011, p. 16.) probably reports the most comprehensive definition until the middle of this decade by stating that HR Analytics 'is an evidence-based approach for making better decisions on the people side of the business; it consists of an array of tools and technologies, ranging from simple reporting of HR metrics all the way up to predictive modelling'. This definition considers that HR Analytics includes the idea of reporting important HR metrics, generating more ambitious solution concepts supported by predictive modelling and adopting an evidence-based approach to the decision-making process. Marler and Boudreau (2017, p. 15 .) go one step further by defining HR Analytics as 'a HR practice enabled by information technology that uses descriptive, visual, and statistical analyses of data related to HR processes, human capital, organizational performance, and external economic benchmarks to establish business impact and enable data-driven decision-making'. This definition emphasizes the strategic role of HR Analytics as it goes beyond reporting HR metrics and connects HR decisions and processes with organizational performance. These HR decisions and processes are not only based on sophisticated analysis of HR data, but involve data from different internal functions and even external data. The analysis of the data requires respective information technology and employees with the necessary skills. The discussion of the definition characterizes HR Analytics as an innovation in the subject area of human resource management (HRM). Hence, it is too early to estimate whether it becomes an established institutional HRM practice or disappears when its expectations are not realized (Marler -Boudreau, 2017) . The future development of HR Analytics may, to some extent, depend on moderating factors that promote or prevent the success of it. Some of them were already raised in the discussion of the characteristics of it. For instance, an innovation that links HR decisions with organizational performance requires the involvement of the top management of the organization. As HR Analytics collects and analyses not only HR data but also data from other internal functions and data external to the organization, a whole enterprise approach is needed. A sophisticated analysis of the data requires respective technology that is applied by employees with the right skills. Finally, the information analyzed itself has to be comprehensive and of good quality. Aral et al. (2012) present strong evidence for a positive correlation between financial performance and the use of HR Analytics in their empirical study. In addition, several non-empirical articles confirm this correlation with illustrative case studies (Harris et al., 2011; Coco et al., 2011; Mondore et al., 2011; Levenson, 2011; DiBernardino, 2011) . For instance, Harris et al. (2011) describe how Sysco performs HR Analytics to determine connections between higher revenue, delivery driver employee satisfaction, work climate surveys and customer loyalty. Further, they illustrate how Google uses their applicant database to predict the individual level of performance. By providing a detailed case study, Coco et al. (2011) show how Lowes, a home improvement retail chain, performs HR Analytics in order to establish a link between employee engagement, HR processes and store performance. Through higher employee engagement they were able to increase the average customer ticket sales per store by 4 percent.
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HR Analytics in Practice
Given this evidence, which supports the assumed positive link between HR Analytics and business performance, it is surprising that there is still a low level of HR Analytics across the companies. In line with that reasoning, Falleta (2014) surveyed 220 Fortune 1000 firms to determine the use of HR Analytics. She discovered that for only 15 percent of the sample HR Analytics played a key role in defining or introducing the HR strategy. Beyond that, the primarily HR Analytics activity was analyzing results of employee questionnaires. Lawler and Boudreau (2015) report in a similar study, which surveyed more than 100 Fortune 500 firms, that less than 30 percent of the firms have HR Analytics that determines the correlation between HR processes, employees and business impact. However, more than 70 percent of the firms use HR metrics to show how efficient their HR processes are. This allocation of HR resources is questionable when considering that administrative costs typically only represent 3 percent of a company's selling. Thus, reducing HR administrative expenses is unlikely to have any impact on business performance (Harris et al., 2011) .
Moderating Factors
Identify problems
The mathematician John W. Tukey (1962, p. 13.) stressed that 'an approximate answer to the right question, which is often vague, [is far better] than an exact answer to the wrong question, which can always be made precise'. This notion is relevant in a way that it helps HR Analytics to become the desired innovation as expected by many academics and practitioners, and to avoid just being another management fad. Rasmussen and Ulrich (2015) argue that an extensive analysis of a large amount of data and trying to answer the wrong questions will have little practical value. In order to deliver value to the organization, the ability is needed to go beyond just identifying patterns and to initiate and execute the entire organizational change process. This requires HR managers to have a clear business understanding and focus, who are at the moment in short supply (Rasmussen -Ulrich, 2015) . Fink (2017) suggests that an end-to-end HR Analytics work flow starts with asking the right question and ends with measuring the result to determine whether the action was effective. However, the Chartered Institute for Personnel and Development (2013) argues that HR professionals do not have enough knowledge, skills and business insight to ask the right question based on the data that is available to them. Moreover, even if HR professionals do have good and promising approaches related to analytics, their hierarchical position within the organization may hinder their initiatives from being realized (Smeyers, 2015) . Harris et al. (2011) stress the importance of having consistent, accurate, integrated, relevant and accessible employee data available in order to track employee competencies and reveal patterns. Bersin (2013) points out that the availability of HR data is not an issue since organizations have captured educational history, demographic and performance information, and many other employee factors since around three decades. However, the full potential of HR Analytics can only be exploited when data across functions and even external to the organization are combined. Likewise, Rasmussen and Ulrich (2015) emphasize that HR Analytics is more likely to reveal new insights when different perspectives and fields (e.g. customers, investors, technology, human capital, etc.) are combined. Hence, any limitation in regards to data and information restricts the potential of HR Analytics.
Data infrastructure
In contrast to the statement by Bersin, data availability is an issue. On the one hand researchers report that data are not fully collected or inaccurate (Bassi, 2011; Angrave et al., 2016; Pape, 2016) On the other hand, the required data is not fully accessible as it is not integrated across functions, divisions or geographies (Douthitt -Mondore, 2014) . As a result, generated reports and conducted anal- yses are very basic and only reflect insufficient efficiency-based metrics (Falletta, 2014) . According to Angrave et al. (2016) , this situation might change when information technology vendors see HR Analytics as a new innovation to increase their profits. Then, human resource information systems (HRIS) would improve in regards to functionality and ability to integrate data from different sources.
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Information technology
The importance of HRIS for HR Analytics is noted by several articles. Indeed, Aral et al. (2012) demonstrated in their study that organizations with HR Analytics, but without HRIS show no performance improvement. In relation to HR Analytics, information technology can be both an enabler and an obstacle. Good HRIS act as an enabler for HR Analytics, when they capture and store data, and make accessible data across functions, divisions or geography to generate reports, scorecards and dashboards (Marler -Boudreau, 2017) . However, as mentioned previously, current HRIS capabilities do not meet the requirements of HR Analytics.
The latest development in HRIS is the talent development suite, which is an integration of different HR processes, including recruitment, performance management, learning and development, and compensation management. According to Bersin (2014) , a global market of 6 billion US-Dollars was estimated for this kind of product. The key players dominating this market are Oracle, IBM, SAP and Workday. By making it easier to access, operate and understand the relevant HR data, the primary purpose of their type of HRIS is to improve HR processes (Angrave et al., 2016) . Hence, they can be used as a basis for HR Analytics as they capture, store and report HR-relevant data and metrics. However, anything that goes beyond in the direction of advanced analytics requires information technology that focuses on data exploration, analysis and modeling.
According to a study by Kaur and Fink (2017) , the most used technologies for HR Analytics include R, Tableau, Python, SPSS and Excel. The study confirms that HRIS are not sufficient enough to conduct statistical analysis and data visualization. The most frequent tool used is R, which is favored because of its compatibility with many file formats and other tools like Tableau, and also offers several machine learning packages. The used technology already implicates that HR Analytics requires advances statistical and econometric skills that exceed the correlation analysis of dependent and independent variables.
Analytical skills
The lack of HR professionals with analytical skills is probably the most common reason cited in the literature why HR Analytics does not become more widespread. However, even analytical people need statistical or econometric software like R or Stata. The analytics packages that can be added to the standard HRIS do not have the power and flexibility to test through analysis of experiments that assumptions about correlations between specific variables derive from certain causalities (Cascio -Boudreau, 2011) . Bassi (2011) proposes, that the HR function will lose responsibility in regards to analytics to the IT and Finance function, if it does not have the skills to use analytic information technology tools and to obtain and use measures of business results. Angrave et al. (2016) elaborate this concern and stress, that the human capital input into the business will be fundamentally misunderstood, if the HR function is not fully participating in the modelling process.
In order to effectively perform HR Analytics HR professionals need specific analytical competencies. These include data preparation, research design, root cause analysis, quantitative data collection, data analyses, and multivariate models (Levenson, 2011) . This is a complex process, which needs to be translated into an understandable result so that the top management can base their decisions upon it (Angrave et al., 2016) . Levenson et al. (2005) report in their study that a high level of statistical skills is not in high demand in the HR function. However, there is even an insufficient supply at this low level. HR Analytics professionals with advanced statistics skills only represent one third of their profession. This proportion drops to three percent when only considering HR professionals not hired for HR Analytics.
The opinion on the question whether academics can support to close the gap between HR professionals and data scientists of an already existing business analytics projects is divided. The involvement of academics in corporate analytics projects has been reported in many articles (Sparrow et al., 2015; Cascio -Boudreau, 2011) . There is evidence of organizations drawing on the expertise of PhDs in occupations like engineering, statistics and psychology to enhance their analytics activities (Bersin, 2015) . In contrast, Rasmussen and Ulrich (2015) question their business understanding to ask the right question. They even go one step further and suggest taking HR Analytics out of HR in order to become part of cross-functional end-to-end business analytics.
Enterprise approach
The next moderating factor of HR Analytics is culturally and politically based. The successful implementation and performance of HR Analytics is characterized by changes and will thus demand high flexibility and adaptability from the whole organization. In this regards, Rasmussen and Ulrich (2015) highlight Festinger's findings on cognitive dissonance. According to Festinger, there is a strong bias towards rejecting information that pose a risk to existing convictions, especially if they have invested effort, time and identity in their ideas or projects. Therefore, HR Analytics success depends on overcoming such resistance by involving key stakeholders in the process ahead of conducting the analysis. HR Analytics is not just about data and science but also about activism and change management (Rasmussen -Ulrich, 2015) . Davenport and Harris (2007) decisions in a highly rational way. The analytical approach should be included in the company strategy and be pushed down to every company level. That is why the success of HR Analytics is in large part depending on the top-and middle management of an organization. Waber (2015) stresses, that 'you do need buy-in from leadership' (p. 3) when implementing HR Analytics. A culture is needed and has to be promoted by the leadership that tolerates experimentation and errors, which currently does not seem to be tolerated, especially in the HR function (Davenport et al., 2010) . A whole enterprise approach is required with the integration of processes, data and analysis throughout the company (Harris et al., 2011) . As HR Analytics requires gaining access to cross functional data, managers from other functions must be involved in the process and willing to provide access to the data. Davenport and Harris (2007) suggest that all data-collection and actions in this regards should be under the control of one common management. Such a project needs to be managed by people with the skills to manage changes in processes, behaviors and culture triggered by analytic initiatives (Harris et al., 2011) . That is why HR professionals must build credibility among the top management who may not believe in datadriven results by the HR function.
Discussion and Conclusions
The elaboration of the moderating factors of HR Analytics provide some possible explanations on why HR Analytics is not making progress as it is proposed in the literature. Overall five main moderating factors have been identified in the literature that promote or prevent the success of HR Analytics. Most of the articles are theoretically based and provide limited scientific evidence concerning the practical implementation and application of HR Analytics. Current research is dominated by qualitative case studies drawing on already existing management frameworks at a very broad general level. That is why even leading researchers do not agree on HR Analytics to be the next 'must have' innovation in the HR function. Hence, there is still much room for academic researchers to contribute to the development of the concept HR Analytics, especially through scholarly scientific research.
The development during the past four decades shows that the HR function takes over a more strategic role. Along with advanced information technology, this development is mainly based on more sophisticated HR measurements and metrics that improve the decision-making process. However, practitioners will have to overcome certain obstacles on which a successful implementation of HR Analytics is depending on. Among the main obstacles are HR professionals who do not understand analytics or big data and analytics specialists who do not understand HR. Consequently, even the latest costly forms of HRIS, which provide analytics capabilities, are failing to contribute to the achievement of strategic HR Analytics objectives. A different and more comprehensive approach is needed to avoid HR Analytics just being a management fad. In this regards, the five moderating factors identified in the literature appear to play a significant role and to have an impact on the success of HR Analytics.
First, HR professionals need to be able to identify organizational problems and to ask the right questions. Analyzing a large amount of data trying to answer the wrong question will most likely damage the interests of employees instead of being beneficial. Second, HR Analytics requires an infrastructure that makes accurate and consistent data across functions and even external to the organization accessible. Third, information technology is needed that goes in the direction of advanced analytics and focuses on data exploration, analysis and modeling. Most of the current HRIS capabilities do not meet these requirements and need to be upgraded. Next, in order to effectively perform HR Analytics HR professionals need specific skills to prepare the data, conduct statistical analysis and communicate the results in a meaningful and understandable way. In this regards, the deployment of academics can support to close the gap between HR professionals and data scientists of an already existing business analytics projects. Indeed, some organizations are already drawing on the expertise of PhDs in occupations like engineering, statistics and psychology to enhance their analytics activities. Finally, in order to implement HR Analytics effectively, a whole enterprise approach is needed with the integration of processes, data and analysis throughout the organization. This demands high flexibility and adaptability from the whole organization, which has to be managed in a change management process.
In conclusion, despite being a new area of high interest, which is discussed by many academics and industry professionals, only a small amount of scientific research exists. The reason might be the innovative nature of HR Analytics, which is lacking a scientific research approach. The development of an integrated, strategic framework on how to implement and operate HR Analytics would reduce the uncertainty early-adopters are facing at this early stage. This review helps to better understand the relationship between important contextual factors and the successful adoption of HR Analytics. However, further research is needed to better evaluate the impact of these factors.
